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SUBJECT: Review of Trichlorfon Incident Reports
DP Barcode D251428, Chem cal #057901, Reregistration
Case #0104

FROM Jeronme Blondell, Ph.D., Health Statistician
Chem stry and Exposure Branch 2
Health Effects Division (75090

Monica F. Spann, M P.H., Environnental Health Scientist
Chem stry and Exposure Branch 2
Health Effects Division (7509C)

THRU: Susan V. Hummel, Senior Scienti st
Chem stry and Exposure Branch 2

Health Effects Division (7509C)

TO St even Kni zner, Senior Scienti st
Ri sk Characterization and Anal ysis Branch
Health Effects Division (7509C)

BACKGROUND

Thi s addendumi s provi ded t hough t he Regi stration Eligibility
Docunent has al ready been i ssued. Thi s menorandumdoes not require any
addi tional action, but it provided to make the data review conplete.

The fol |l owi ng dat a bases have been consul ted for t he poi soni ng
incident data on the active ingredient Trichlorfon (PC Code: 057901):

1) OPPIncident Data System(IDS) - reports of incidents fromvari ous
sources, includingregistrants, other federal and state health and
envi ronnent al agenci es and i ndi vi dual consuners, submtted to OPP since
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1992. Reports submtted to the Incident Data System represent
anecdotal reports or allegations only, unless otherw se stated.
Typi cal Iy no concl usi ons can be drawn i npli cati ng the pesticide as a
cause of any of thereported health effects. Neverthel ess, soneti nes
wi t h enough cases and/ or enough docunentation ri sk mtigati on neasures
may be suggest ed.

2) Poison Control Centers - astheresult of Data-Call-Insissuedin
1993, OPPrecei ved Poi son Control Center data coveringthe years 1985
t hrough 1992 f or 28 or ganophosphat e and car banat e chem cal s. Most of
t he nati onal Poi son Control Centers (PCCs) participatein anational
dat a col | ecti on system the Toxi c Exposure Surveillance Systemwhi ch
obt ai ns data fromabout 70 centers at hospital s and uni versities. PCCs
provi de tel ephone consultation for individuals and health care
provi ders on suspect ed poi soni ngs, i nvol vi ng drugs, househol d products,
pestici des, etc.

3) California Departnment of Food and Agriculture (repl aced by t he
Departnent of Pesticide Regulationin 1991) - California has collected
uni f or mdat a on suspect ed pesti ci de poi soni ngs si nce 1982. Physi ci ans
arerequired, by statute, toreport totheir |l ocal health officer all
occurrences of illness suspected of being related to exposure to
pesti ci des. The majority of the incidents involve workers.
| nf or mat i on on exposure (worker activity), type of illness (systemc,
eye, skin, eye/skin and respiratory), |likelihood of a causal
rel ati onshi p, and nunber of days off work and in the hospital are
pr ovi ded.

4) National Pesticide Tel ecommuni cati ons Network (NPTN) - NPTNi s a
toll-freeinformation service supported by OPP. Aranking of thetop
200 active ingredi ents for which tel ephone calls were recei ved duri ng
cal endar years 1984-1991, i ncl usive has been prepared. The total
nunmber of calls was tabul ated for the categories human i nci dents,
animl incidents, calls for information, and others.

TRI CHLORFON REVI EW

| . | nci dent Data System

Pl ease note that the foll owi ng cases fromthe I DS do not have
docunment ati on confirm ng exposure or health ef fects unl ess ot herw se
not ed.

| nci dent #3037-72
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A pesticideincident occurredin 1994, when an adult nal e sprayed
fieldswithtrichlorfon and one week | ater devel oped headaches t hat
| asted for three nonths. Thetim ng of synptons is inconsistent with
an effect of trichlorfon unless the victi mwas poi soned at the tine of
initial exposure. No further information onthe dispositionof the
case was reported.

| nci dent #3893-1

A pesticide incident occurredin 1996, when a 77 year ol d nan
devel oped a sore throat after two days of reportedly i ntense work with
trichlorfontreated sod. No further information on the di sposition of
t he case was reported.

| nci dent #4918- 1

Alawsuit was filed concerning a death in an adult male from
respiratory failure secondary t o ext ensi ve def use al veol ar damage of
undet erm ned eti ol ogy. The death occurred foll owi ng exposure to sod
treatedwithtrichlorfon. No further information on the di sposition of
the case was reported.

1. Poison Control Center Data

No data was col |l ected for the years 1985-1992 on tri chl orfon.
There were 54 contacts wi th Poi son Control Centers from1993 t hr ough
1996 concerni ng uni ntentional exposures totrichlorfon. However, only
28 of these cases received fol |l ow up t o det erm ne nedi cal outcone.
t he 28 cases, 18 di d not devel op synptons, 9 had m nor synptons, and
one case was cl assified as noderate. This nunber of cases is too snall
to provide neani ngful conparisons with other organophosphates.

I[11. California Data - 1982 through 1995

Det ai | ed descriptions of 6 cases submtted to the California
Pesticide lllness Surveillance Program(1982-1995) were reviewed. In
2 of these cases, trichlorfon was used al one and was j udged to be
responsi bl e for the health effects. Trichlorfon ranked 217th as a
cause of system c poisoningin California. Inonecase an applicator
accidentally sprayed trichlorfon into his eye while using a hand
sprayer. Inthe second case an appli cator passed t hrough spray m st
whiletreating agolf course. Hi s doctor di agnosed m | d exposure and
synpt ons of di zzi ness, nausea, and headache were reported. Neither
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case requi red hospitalization or was knownto take tinme off work due to
t heir exposure.

| V. National Pesticide Tel ecommuni cati ons Net wor Kk

Onthelist of the top 200 chem cal s for which NPTNrecei ved cal | s
from1984-1991 inclusively, trichlorfon was ranked 134th with 22
incidents in humans reported and 4 incidents in aninmals (nostly pets).
From April 1995 through March 1998 the NPTN received two calls
concer ni ng human health effects possibly relatedtotrichlorfon. Only
call s wheretrichlorfon was the only source of exposure or where it was
t he only chol i nesterase i nhi bitor and t he synpt ons were consi stent with
chol i nesterase i nhibition were included. The two calls involved
persons who were acci dental |y exposedtotrichlorfon. Inthefirst

case, a wonan reported acut e synpt ons such as nausea, sweating, |ight-
headedness, drooling, and weakness after she appliedtrichlorfonto her
yard. In the second case, a worker devel oped di arrhea, abdom nal

cranps, headache, and nausea after the chem cal spilledinhistruck
and he got it on his hands.

V. Literature reports of human poi soni ngs

The Worl d Heal t h Organi zati on (1992) i ncl uded a report by Aden-
Abdi et al. (1987) concerning cases that were gi ven several doses on
t he sane day or one day apart who experi enced abdom nal colic, nausea,
sal i vation, dizzi ness, and headaches. Aden Abdi and Qust af sson (1989)
reported oncasesinrural villagesin Somaliathat were adm ni stered
metrifonate (trichlorfon that is used to treat infection by
schi st om asi s haemat obi umi n hunmans). The cases were gi ven t hree doses
of 7.5 ng/ kg on three separate days at two week intervals. Theresults
of the study were not good si nce a nunber of patients did not follow
the treatnment reginmen. Inalater study, Aden Abdi (1990) reported on
cases that were given 5 ng/ kg twi ce i n one day, whi ch were t he saf est
doses.

The Wor |l d Heal t h Organi zation (1992) i ncl uded a report by Aki nov and
Kol esni chenko (1985) concerning 14 patients that died fromacute
chl or ophos poi soni ng. They experi enced congest ed bl ood vessel s with
perivascul ar edema and degenerati on of the col |l agenous and el astic
fi bers of the vascular walls. “Diffuse cellular changes, such as
swel | i ng and i scheni ¢ changes, were found inthe brain, spinal cord,
and veget ative ganglia. There was a noderate destruction of the nyelin
sheaths in the lateral colums of the spinal cord and the brain
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peduncl es, and there were structural changes in the axons of the
peri pheral nerves.”

The Worl d Heal t h Organi zati on (1992) i ncl uded a report by Batora
et al. (1988) concerning aforty-two year ol d man who attenpt ed sui ci de
by i ngesti ng 100- 200 m of 25%trichlorfon. The man was i n a deep conma
and had to be artificially ventilated for 37 days. His plasm
chol i nesterase activity was significantly decreased. Three weeks | ater
he experi enced sever e weakness of the | ower |inbs and t went y- one nont hs
| ater his nobility had i nproved and he was abl e to wal k by hi nsel f for
a short distance.

The Wrl d Heal t h Organi zati on (1992) i ncl uded a report by Becker
et al. (1990) concerning 20 Al zhei mer’ s patients participatingina
clinical trial. The patients were adm nistered
doses of 2.5, 5, 7.5, or 15 ng/ kg netrifonate every week for oneto
three nonths. Astatistically significant i nprovenent occurred for the
dose of 5 ng/kg. A 60%depressioninredcell cholinesterase and 80%
depressi on in plasnma chol i nesterase were experi enced al ong wi t h m nor
si de effects of nausea, vom ting, and/or diarrhea. At the dose |l evel
of 2.5 ng/ kg, the cases did not experience any synptons, 5 cases
experienced synptons at 5 ng/ kg, 9 cases at 7.5 ng/ kg, and 13 cases at
15 nmg/ kg each week.

The Worl d Heal t h O gani zati on (1992) i ncl uded a report by Csik et
al . (1986) concerning 70 cases of trichl orfon poi soni ng (rmainly suicide
attenmpts) between 1971 and 1983. Twenty-five of the cases were re-
exam ned i n 1984 and ni ne (36% of themhad severe resi dual signs of
del ayed pol yneur opat hy and one case experi enced CNS|esions. Twoto
three nonths | ater, four cases experi enced par aest hesi a and weakness of
t he hands but were healthy at the tine of re-exam nation.

The Worl d Heal t h Organi zati on (1992) i ncl uded a report by Hayes
(1982) concerni ng 21%of t he cases t hat experi enced pol yneur opat hy and
ot her common synpt ons experi enced wer e unconsci ousness and nent al
di sturbances. The majority of the cases who experi enced pol yneur opat hy
did so three days after ingestion and up to twenty-six days |ater.

The Worl d Heal t h Organi zati on (1992) incl uded a report by H erons
and Johnson (1978) concerning a twenty year ol d man who i ngested a
handful of granular solid formulation which included about 80%
trichlorfon. He experienced progressive neuropat hy about two to ei ght
weeks | ater.
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The Worl d Heal th Organi zati on (1982) i ncl uded a report by Kawai
et al. (1982) concerning workers, who wore personal protective
cl ot hi ng, and appl i ed 50%o0f an enul si fi abl e concentrate of trichlorfon
to appl e trees. The product was dil uted a thousand-fol d and appl i ed
w th a speed or power sprayer. There were no significant changes in
t he pl asma and red bl ood cel | cholinesterase |l evelsinthe operators
follow ng either spraying. The cunul ative exposure fromthe speed
sprayer and t he power sprayer per person was 177+-54.0 ng and 1179+- 398

ng.

The Worl d Heal t h Organi zati on (1982) i ncluded a report by Monson
and Al exander (1984) concerni ng a possi bl e human birth defect resulting
frommetrifonate treatnent.

The Worl d Heal t h Organi zati on (1992) i ncluded a report by Nordgren
et al. (1981) and Davi s (1986) where cases wer e admi ni st er ed doses of
7-12 mg/ kg of trichlorfon. After the dosing, severe cholinergic
synptons were rarely experienced by the cases but conpl ete pl asma
chol i nest erase i nhi bi ti on and 40- 60%er yt hr ocyt e acet yl chol i nest er ase
inhibition were experienced.

The World Health Organization (1992) included a report by
Shiraishi et al. (1977) concerning a 21 year ol d fenal e who att enpt ed
sui ci de by i ngesti ng about 50 m of a 50%f ormnul ati on of trichl orfon.
She was unconsci ous and recovered about eight hours |ater. She
experi enced nmotor dom nant pol yneuropathy about two weeks | ater.

The Worl d Heal t h Organi zati on (1992) i ncluded a report by Lu et
al . (1984) and Hu et al. (1986) concerni ng occupati onal exposureto
trichlorfoninafactory where the air concentrati ons exceeded 0.5
ng/ n?. The cases experi enced skin contan nati on, decreased pl asma
cholinesterase | evel s, and changes i n EEG patterns. The synptons
returned to normal after exposure ceased.

The Worl d Heal t h Organi zati on (1992) i ncl uded a report by Wgner
(1970) concerning 6000 people, nostly in South Africa and South
America, whoweretreatedwithtrichlorfonfor afewyears to control
various i ntestinal and body parasites. The cases were adm ni stered
doses from7.5 and up to and i ncl udi ng 70 ng/ kg. Wen t hey were gi ven
7.5 mg/ kg two to four tinmes every two weeks, they experienced
chol i nesterase i nhi biti on, weakness, nausea, di arrhea, and abdom nal
pai n. Doses at 24 ng/ kg caused t he cases to experi ence tachycardi a,
salivation, colic pain, vonmting, nausea, fatigue, trenors, and
sweating. All of the cases nmade a speedy recovery.
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The Worl d Heal t h Organi zati on (1992) i ncluded for reports of cases
of del ayed neuropathy duetotrichlorfon. For exanple, Vasilescu et
al. (1984) reported on four cases of accidental ingestion that
devel oped a predom nantly notor neuropathy threeto five weeks after
theinitial exposure. One and a hal f years after treatnent there was
not abl e i nprovenent in all cases but sonme signs (e.g., nuscl e weakness)
persi st ed.

Czei zel et al. 1993 and Czei zel (1994) reported an inci dent that
occurred in 1989 i n Hungary, when several nothers delivered babies (11
out of 15) with birth defects (four had Down’ s syndrone, a preval ence
rate 223 times the national rate) after they ate fish that was
contam nated wth trichlorfonfromlocal fishfarns. Acase-control
study and envi ronment al i nvesti gati ons strongly suggest ed cont am nat ed
fish as the cause. O her |ikely causes such as teratogenic factors,
fam lial inheritance, and consanguinity were ruled out. It is
estimated t hat t he not hers nmay have eat en 100 ng/ kg during the criti cal
period for the congenital abnormalities that were observed. Separate
studies of five suicide attenpts withtrichlorfon found hi gher rates of
aneupl oi dy i n peri pheral |ynphocytes. The ingested dose in these
sui ci de cases was not reported, but one case died as a result.

VI . Concl usi ons

The following | ow effect | evel s have been reported i n human
st udi es:
1. I'n China workers exposed to 0.5 ng/ n? experience reduced pl asnma
cholinesterase (Hu et al. 1986).
2. Doses of 7.5 nmg/ kg given 2-4tinmes at two-week i nterval s, caused
chol i nest erase i nhi bi ti on, weakness, nausea, di arrhea, and abdom nal
pain ( Wegner 1970).
3. Inaclinical trial weekly oral doses (for 1-3 nonths) of 5 ng/ kg
led to 60% depression of red blood cell cholinesterase and 80%
depr essi on of plasma wi th synptons of nausea, vomting, and/ or di arrhea
insone patients. Nosignificant effects, were reported at 2.5 ng/ kg,
however .
4. Though not concl usi ve, strong evi dence fromHungary suggests birth
defects in wonen ingesting 100 ng/ kg of trichlorfon.

Rel atively fewincidents of illness have been reported dueto
trichl orfon based onthe I ncident Data System Poi son Control Center
Data, or the California Pesticide Illness Surveillance Program

According to the above literature reports where humans were



8
adm ni st ered doses of trichlorfon, 5 ng/ kg was t he associ at ed dose with

per sons experi enci ng synptons such as red cell chol i nesterase, plasma
chol i nest erase depression, nausea, vomting, and/or diarrhea.

VIl . Recommendati ons

Measures to reduce ri sk to applicators and handl ers of trichlorfon
shoul d be consi stent wi th ot her organophosphat e and carbamates. All
food uses of trichlorfon have already been cancel ed.
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